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PROBLEM TO BE SOLVED: To suppress swiveling of a piston ring 
during contraction, so as to make smooth assembling possible in a 
piston, by contracting the piston ring formed in wave shape in the 
up and doun direction multi-steps. 

SOLUTION: In the inside of an internal diametric constraining jig 21 
fit holding a piston ring 20, two sub-internal diametric constraining 
jigs 37. 38 are arranged able to be lifted, a total body of the piston 
ring 20 is lifted by a lift plate 28, this lift end is detected by carrying 
a current in a detection block 48 and an upper frame 26 superposed 
through an insulating spacer 47, a motor 33 of the lift plate 28 is 
stopped. In this conduction, a piston ring 20a in the uppermost step 
is self-contracted, to be transferred onto the first sub-internal 
diametric constraining jig 37. Next the two sub-internal diametric 
constraining jigs 37. 38 are relatively moved, the piston ring 20a is 
transferred from the first sub-internal diametric constraining jig 37 
onto the second internal diametric constraining jig 38 and therefrom 
onto a piston 45. to be fitted into a ring groove 45a. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings* any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The plurality of the piston ring which makes a wave in the vertical direction in the state of a 
polymerization And the tubed bore restricted fixture which carries out fitting maintenance in the state of an escape. 
The Oshiage means which supports the whole piston ring by which fitting maintenance was carried out to said bore 
restricted fixture, and is raised along with this bore restricted fixture, The rise edge of the piston ring of the 
maximum upper case by which fitting maintenance was carried out is detected to a bore restricted fixture. Have the 
control means which stops the driving source of said Oshiage means, and the piston ring of the maximum upper 
case is made to secede from said bore restricted fixture by actuation of said Oshiage means. In the equipment with 
a group of the piston ring it was made to make insert in the ring groove of the piston positioned inside this bore 
restricted fixture It arranges in the interior of said bore restricted fixture possible [ rise and fall of one or more 
subbore restricted fixtures which receive the piston ring which seceded from this bore restricted fixture ]. 
Equipment with a group of the piston ring characterized by moving this subbore restricted fixture vertically and 
making it make a piston insert in the ring groove of a piston. 

[Claim 2] Equipment with a group of the piston ring according to claim 1 characterized by arranging in the outside of 
a bore restricted fixture the outei^diameter restricted fixture which restrains the outer diameter of the piston ring 
[ near the cut end ]. 



[Translation done.] 
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♦ NOTICES ♦ 

JPO and NCIPt are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.3*^3^ shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the equipment for attaching the piston ring which makes a wave in 

the equipment, especially the vertical direction of [ for attaching the piston ring to an engine piston ]. 

[0002] 

[Description of the Prior Art] The equipment for attaching the piston ring to a piston conventionally had structure 
as generally shown in drawjng 6 . In this drawing, installation immobilization of the bore restricted fixture 3 of the 
shape of a cylinder like object with base which 1 is the base, and is in a polymerization condition about the plurality 
of the piston ring 2 on this base 1, and carries out fitting maintenance in the state of an escape is carried out. 
Moreover, an Oshiage means 4 to raise the whole piston ring 2 by which fitting maintenance was carried out is 
arranged in the side of this base 1 by said bore restricted fixture 3. An Oshiage means 4 is equipped with the rise- 
and-fall plate 5 which fitting of the sliding of is made possible to the bore restricted fixture 3. and supports said 
whole piston ring 2, the ball screw 8 by which cross-linking was carried out rotatable through bearing (illustration 
abbreviation) between a top and the bottom stands 6 and 7, the nut 9 which is screwed in this ball screw 8 and 
supports said rise-and-fall plate 5, and the motor (a stepping motor) 1 0 which is fixed to the bottom stand 7 and 
made to rotate said ball screw 8. In such an Oshiage means 4, if a ball screw 8 is rotated by actuation of a motor 10. 
a nut 9 will ****3|m|c this ball screw 8 top. and the rise-and-fall plate 5 will come to move vertically to this and one. 
[0003] On the other hand, in the above-mentioned bore restricted fixture 3. the support means 1 2 which supports a 
piston 11 possible [floating] is arranged. This support means 12 has the backing plate 13 which receives a piston 
11 in upper limit, by being arranged in said boss 3a with the shank material 14 inserted in boss 3a which the lower 
limit section formed in the pars basilaris ossis occipitalis of the bore restricted fixture 3, is arranged at the spring 15 
which always energizes said shank material 14 upwards, and the inner pars basilaris ossis occipitalis of the bore 
restricted fixture 3, and consists of an axial guide 16 which guides this shank material 14. In addition, in the bore 
restricted fixture 3, it engages with said backing plate 1 3. and the limit switch 1 7 for checking the downward location 
of a piston 11 is arranged. 

[0004] These are accumulated one by one on said rise-and-fall plate 8, positioning in the maximum downward 
location beforehand, the nut 9 5, i.e., the rise-and-fall plate, of the Oshiage means 4. and carrying out fitting of two 
or more piston rings 2 to the bore restricted fixture 3, in order to attach the piston ring 2 with the above-mentioned 
equipment with a group. And when the piston ring 2 of a predetermined number was accumulated, the piston 1 1 
given to a handling device (illustration abbreviation) like a robot is inserted into the bore restricted fixture 3, it puts 
on the backing plate 13 of the upper limit of the supporter material 14 so that the crowning may serve as facing 
down, and the energization force of a spring 15 is resisted as it is, and the supporter material 14 is depressed. Then, 
a backing plate 1 3 engages with a limit switch 1 7, actuation of said handling device is suspended by the signal, and 
the piston ring 2 is positioned in a predetermined location with a group. 

[0005] On the other hand, a step motor 1 0 operates by actuation halt of the above-mentioned handling device, a 
ball screw 8 rotates, and a nut 9 5. i.e.. a rise-and^all plate, carries out a specified quantity rise. Thereby, piston 
ring 2a of the maximum upper case is extruded from the upper limit of the bore restricted fixture 3 (breaking away), 
dissociates from the lower piston ring 2 by self^contraction, and inserts in ring groove 1 la to which a piston 1 1 
corresponds. After that, the piston 1 1 which attached the piston ring 2 (2a) with the handling device is taken out, 
the new piston 1 1 is instead inserted into the bore restricted fixture 3, the piston ring 2 is henceforth attached one 
by one to ring groove 1 1 a of the new piston 1 1 by repetition of the above-mentioned procedure, and attachment of 
the total of the piston ring 3 held at the bore restricted ring 3 is ended. 

[0006] In addition, as this kind of equipment with a group, the sensor (proximity switch) which detects the rise edge 
of the piston ring 2 is given to the handling device which handles a piston 11, and there is also a thing it was made 
to stop the motor 1 0 of the Oshiage means 4 based on the detecting signal of this sensor **. for example so that it 
may be indicated by JP.63-306843.A. According to this thing, the location of the piston ring 2 to ring groove 1 la of 
a piston 1 1 becomes always fixed, and has the advantage which can prevent beforehand the separation impossible 
by the cumulative error of the height (thickness) of the piston ring 2. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, as the piston ring, as shown in drawing 7 and 8. there is the 
oil ring 20 which makes a wave in the vertical direction. If it is going to attach to a piston 1 1 . using the equipment 
with a group ( drawing 6 ) which described such the oil ring 20 above as it is, since frictional resistance will increase 
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by the mutual lap, even if oil ring 20a of the maximum upper case secedes from the bore restricted fixture 3, the 
self-contraction (diameter reduction) is suppressed and attachment by separation from the lower piston ring 20, i.e., 
ring groove 11a of a piston 1 1, becomes drfficulty. This inclination becomes so remarkable that the wave-like 
aperture include angle theta becomes small as shown in drawing 8 , and the mutual lap cost S becomes large. Then, 
it was coped with so that might expand the outer diameter of the bore restricted fixture 3, the amount of escapes of 
the oil ring 20 (the amount of diameter expansion) might be increased, the shrinkage force might be heightened and 
said separation might be promoted conventionally. 

[0008] However, since the distance between the oil ring 20 currently held at the bore restricted fixture 3 and the 
piston 1 1 positioned in the bore restricted fixture 3 was expanded according to the above-mentioned cure, oil ring 
20a of the separated maximum upper case carried out self-contraction, rocking in the vertical direction, and the new 
problem that insertion of this oil ring 20a to ring groove 11a of a cylinder 1 1 became difficult was to arise. 
[0009] Moreover, the oil ring 20 is [ as opposed to / when increasing the amount of escapes of the oil ring 20, as it 
is shown in drawing 9 / the bore restricted fixture 3 ] three point PI -P3. Since it becomes a hit. When raising the 
oil ring 20 with the above-mentioned rise-and-fall plate 5, distortion (deformation) arose in the oil ring 20 by the 
difference in contact resistance, and there was a problem that it became same describing above insertion of oil ring 
20a to ring groove 1 1 a difficult. 

[0010] The place which this invention was made in view of the above-mentioned conventional trouble, and is made 
into the 1st purpose is by making the piston ring which makes a wave in the vertical direction reduce to a multistage 
story to suppress and have rocking of the piston ring under contraction, and make smooth attachment by the piston 
possible. Moreover, in addition to suppressing rocking of the piston ring under above-mentioned contraction, the 
place made into the 2nd purpose is by making the touch area to the bore restricted fixture of this piston ring 
increase to control and have deformation of the piston ring under rise, and make smoother attachment by the piston 
possible. 
[0011] 

[Means for Solving the Problem] The configuration of this invention for attaining the 1 st purpose of the above The 
plurality of the piston ring which makes a wave in the vertical direction in the state of a polymerization And the 
tubed bore restricted fixture which carries out fitting maintenance in the state of an escape. The Oshiage means 
which supports the whole piston ring by which fitting maintenance was carried out to said bore restricted fixture, 
and is raised along with this bore restricted fixture. The rise edge of the piston ring of the maximum upper case by 
which fitting maintenance was carried out is detected to a bore restricted fixture. Have the control means which 
stops the driving source of said Oshiage means, and the piston ring of the maximum upper case is made to secede 
from said bore restricted fixture by actuation of said Oshiage means. In the equipment with a group of the piston 
ring it was made to make insert in the ring groove of the piston positioned inside this bore restricted fixture It is 
characterized by arranging in the interior of said bore restricted fixture possible [ rise and fall of one or more 
subbore restricted fixtures which receive the piston ring which seceded from this bore restricted fixture ]. moving 
this subbore restricted fixture vertically to it, and making it make the ring groove of a piston insert a piston in it. 
[0012] Thus, in the equipment with a group of the constituted piston ring, once the piston ring of the maximum 
upper case which seceded fr-om the bore restricted fixture changes to a subbore restricted fixture, it is inserted in 
the ring groove of a piston by vertical movement of a subbore restricted fixture. That is. even if the piston ring will 
carry out self^contraction at a multistage story, will be attached to a ring groove, therefore it increases the amount 
of escapes so that it may increase separating power, and it makes a bore restricted fixture carry out fitting 
maintenance, causing rocking of 1 time of the amount of contraction during a next door and contraction only is lost, 
and positive attachment by the ring groove of a piston becomes possible. 

[0013] The configuration of this invention for attaining the 2nd purpose of the above is characterized by arranging in 
the outside of the above-mentioned bore restricted fixture the outer^diameter restricted fixture which restrains the 
outer diameter of the piston ring [ near the cut end ]. Thus, it sets to the equipment with a group of the constituted 
piston ring. Can restrain the outer diameter of the piston ring with an outer-diameter restricted fixture, can contact 
the greater part of the bore to a bore restricted fixture, and the piston ring goes up in parallel along with a bore 
restricted fixture. It is lost that distortion arises in the piston ring and more positive attachment by the ring groove 
of a piston becomes possible conjointly with rocking of the piston ring under above-mentioned contraction being 
controlled. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on an 
accompanying drawing. 

[0015] Drawing 1 thru/or drawing 3 show the equipment with a group of the ****** piston ring to this invention, the 
equipment with **** — the above — what is applied to attachment of the oil ring (piston ring) 20 which makes a 
wave in the vertical direction shown in drawing 7 and 8 — it is — the plurality of this oil ring 20 — a polymerization 
condition — and the bore restricted fixture 21 of the shape of a cylinder like object with base which carries out 
fitting maintenance in the state of an escape is formed in the major diameter rather than the bore restricted fixture 
3 ( drawin g 6 ) which carries out fitting maintenance of said general-purpose piston ring 2. If it puts in another way, 
fitting maintenance of the oil ring 20 is carried out in the condition of extending more greatly than the general- 
purpose piston ring 2 at the bore restricted fixture 21. 

[0016] On the other hand, the base 22 where installation immobilization of the above-mentioned bore restricted 
fixture 21 is carried out is being fixed through the spacer 25 on the rotary table 24 which rotates centering on a 
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shaft 23. The rise~and-fall drive of the rotary table 23 is carried out by the lifter (illustration abbreviation), and the 
bore restricted fixture 21 on the base 22 is carried in to the rotation list of this rotary table 23 by rise actuation in 
the location P with a group shown at drawin g 1 . The grounding base 26 is arranged in the upper part side of the 
location P with a group by the location fixed target in the gestalt of this operation. Besides, opening 26a which 
permits loose insertion of the above-mentioned bore restricted fixture 21 is prepared in the center section of the 
stand 26, and the bore restricted fixture 21 carried in to the location P with a group is positioned by the condition of 
having made that upper limit section projecting upwards only from said opening 26a. 

[0017] Moreover, an Oshiage means 27 to raise the whole oil ring 20 by which fitting maintenance was carried out is 
arranged in the side of the above-mentioned location P with a group by the bore restricted fixture 21. The rise-and- 
f^ll plate 28 which fitting of the sliding of the Oshiage means 27 is made possible to the bore restricted fixture 21, 
and supports the whole oil ring 20, The ball screw 30 by which cross-linking was carried out to said grounding base 
26 and this rotatable through bearing (illustration abbreviation) between the bottom stands 29 which carried out 
opposite arrangement. It has the nut 32 which is screwed in this ball screw 30 and supports said rise-and-fall plate 

28 possible [ desorption ] through coupling 31, and the motor (stepping motor) 33 which is fixed to the bottom stand 

29 and made to rotate said ball screw 30. In such an Oshiage means 27. if a ball screw 30 Is rotated by actuation of 
a motor 33, a nut 32 will ***5Me* this ball screw 30 top, the rise-and-fall plate 28 will come to move vertically to this 
and one, and, thereby, the whole oil ring 20 will go up along with the bore restricted fixture 21. 

[0018] A deer is carried out and the outer-diameter restricted fixture 34 which restrains the outer diameter of the 
oil ring 20 by which fitting maintenance was carried out is attached in the bore restricted fixture 21 at opening 26a 
of the grounding base 26. This outer-diameter restricted fixture 34 is equipped with body 34b which fits into annular 
body section 34a and opening 26a of the grounding base 26 which are stuck to the top face of the grounding base 
26, a part of circumferencial direction is extended and missed to the inside of that body 34b in the direction of the 
outside of a radius, and the slot 35 is formed in it ( drawing 3 ). With the gestalt of this operation, said fitting location 
of the oil ring [ beforehand as opposed to / so that it may miss and cut end 20' of the oil ring 20 may attend at least 
the core of a slot 35 / the outer-diameter restricted fixture 34 ] 20 is decided. If this restrains the outer diameter 
of the oil ring 20 with the outer-diameter restricted fixture 34, it can miss near the cut end 20', it can escape in a 
slot 35, and most bores of the oil ring 20 can contact the bore restricted fixture 21, therefore the oil ring 20 can be 
raised in parallel with the rise-and-fall plate 28. In addition, the induction 36 to which a bore is made to extend 
gradually towards an opening edge is formed in the lower limit section of body 34b of this outer-diameter restricted 
fixture 34, and the oil ring 20 pushed up with the rise-and-fall plate 28 comes to be smoothly pushed in in the 
outer-diameter restricted fixture 34 through this induction 36. 

[0019] In the above-mentioned bore restricted fixture (this is hereafter called main bore fixture) 21, the subbore 
restricted cup-like 1st fixture 37 (this is hereafter called 1st subbore fixture), and the 2nd subbore restricted fixture 
(this is hereafter called 2nd subbore fixture) 38 are arranged by this alignment in the condition of fitting in mutually. 
Installation immobilization of the 1st subbore fixture 37 is carried out at the upper limit of the shank material 39 of 
the hollow which inserted in through tube 22a opened in through tube 21a and the base 22 which were opened in the 
pars basilaris ossis occipitalis of the main bore fixture 21. and was extended in the vertical direction. The shank 
material 39 is connected with rod 41a of the cylinder 41 which the lower limit fixed on said rotary table 24 while 
sliding guidance of the pars intermedia is carried out with the axial guide 40 attached in through tube 21a of the 
main bore fixture 21. The maximum downward location of the condition that the condition ( drawin g 1 R> 1 two) that 
the 1st subbore fixture 37 made the upper limit project sufficiently more highly than the upper limit of the main bore 
fixture 21 made a original location and its upper limit lower order more neariy only than the upper limit of the main 
bore fixture 21 is carried out, and a cylinder 41 operates so that the 1st bore fixture 37 may be moved up and down 
between said Hara location and the maximum downward location. 

[0020] The 2nd subbore fixture 38 is fitted in the T character member 42 thrust into said shank material 39 possible 
[ sliding ] through the guide member 43. Moreover, between the base of the 2nd subbore fixture 38, and the inner 
base of said 1st subbore fixture 37, the spring 44 which energizes the 2nd subbore fixture 38 upwards is always 
infixed. The 2nd subbore fixture 38 is positioned at the rise edge which always contacts the head of the T character 
member 42 with said spring 44, and, only in predetermined distance, that upper limit projects from the upper limit of 
the 1st subbore fixture 37 in this condition. The receptacle side 46 on which a piston 45 is put is formed in the inner 
pars basilaris ossis occipitalis of the 2nd subbore fixture 38. a piston 45 is supported by the 2nd subbore fixture 38 
where a crowning is put on this receptacle side 46, and only in predetermined distance, ring groove 38a for the oil 
rings projects upwards from the upper limit of the 2nd subbore fixture 38 at this time. 

[0021] In the gestalt of this operation, the detection stopper 48 is fixed to the top face of body section 34a of the 
above-mentioned outer^diameter restricted fixture 34 through the insulating spacer 47 which has the same inside 
and outer diameter as the outei^diameter restricted fixture 34. The detection stopper 48 equips the inside of the 
annular body section 48a and the insulating spacer 47 which are stuck to the top face of said insulating spacer 47 
with body 48b which fits in partially, and is used as a piece of a stopper which regulates a rise of the oil ring 20 by 
which fitting maintenance of the body 48b was carried out at the main bore fixture 21. As shown in drawing 2 . in 
this case, the gap S of the lower limit of piece of stopper (body) 48b, and the upper limit of the main bore fixture 21 
It is set up only more greatly than one height (thickness) H of the oil ring 20 (S=H+alpha). Therefore, in the condition 
of having been raised until oil ring 20a of the maximum upper case by which fitting maintenance was carried out 
contacted the main bore fixture 21 at said piece of stopper 48a, this oil ring 20a secedes from the upper limit of the 
main bore fixture 21, and will be in the condition in which self-contraction is possible. 
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[0022] The lead wire 49 and 50 extended from the power source which omits illustration is connected to the top 
face of the above-mentioned detection stopper 48, and the top face of said grounding base 26. If these power 
sources, lead wire 49 and 50, the detection stopper 48, the Insulating spacer 47, the outer-diameter restricted 
fixture 34, and grounding base 26 grade constitute a detection means to detect the rise edge of the oil ring 20 and 
the oil ring 20 of the maximum upper case contacts piece of stopper 48b of the detection stopper 48 now, the 
detection stopper 48 and the grounding base 26 will be In switch-on through the oil ring 20, and it will be detected 
that the oil ring 20 arrived at the rise edge. On the other hand, the control means (illustration abbreviation) which 
makes said detection means one switching circuit is established, and this control means outputs the signal which 
stops the motor 33 of said Oshiage means 27 according to the flow of said detection means. 

[0023] Hereafter, drawin g 4 and drawing 5 are also explained with reference to an operation of the equipment with a 
group of the piston ring constituted as mentioned above. On the occasion of attachment of the piston ring, the main 
bore fixture 21 on the base 22 is moved to the outside of the location P with a group by descent and rotation of a 
rotary table 23, and these are accumulated on said rise-and-fall plate 28, making sequential fitting of two or more oil 
rings 20 which make a wave carry out In the vertical direction described above to the main bore fixture 21 in the 
location. And a rotary table 23 Is rotated, and the main bore fixture 21 on the base 22 is carried in to the location P 
with a group, then a rotary table 23 is raised by the lifter In the place which accumulated the piston ring 2 of a 
predetermined number. A lifter is suspended In the place which raised the main bore fixture 21 by predetermined Mr. 
Taka. and the rise-and-fall plate 28 is connected with the nut 29 of the Oshiage means 27 through coupling 31 In 
the location. Moreover, the 1 st subbore fixture 37 is positioned in the original location by expanding actuation of a 
cylinder 41, as shown in drawing 4 In addition, when the main bore fixture 21 is raised and this has many oil rings 
20 by which fitting maintenance Is carried out, some of oil rings 20 by the side of an upper case come to be pushed 
in in the outer^dia meter restricted fixture 34. 

[0024] After the above-mentioned preparation completion, the motor 33 of the Oshiage means 27 starts, a ball 
screw 30 rotates, and the rise-and-fall plate 28 goes up to a nut 32 and one. By rise of this rise-and-fall plate 28, 
two or more oil rings 20 go up along with the main bore fixture 21, and oil ring 20a of the maximum upper case 
contacts piece of stopper (body) 48b of the detection stopper 48. Then, the detection stopper 48 and the grounding 
base 26 will be in switch-on through the oil ring 20, It is detected that oil ring 20a of a re-upper case arrived at the 
rise edge, and said motor 33 is suspended by the command from the control means which omits illustration. On the 
other hand, as shown in drawing 4 **, It secedes from the main bore fixture 21, and self-contraction Is carried out, 
and it dissociates from the lower oil ring 20, and oil ring 20a of the maximum upper case which arrived at said rise 
edge changes on the 1st subbore fixture 37. Since a deer is carried out, it faces that the oil ring 20 goes up along 
with the main bore fixture 21 and those outer diameters are stopped with the outei^dlameter restricted fixture 34, it 
is lost that the oil ring 20 goes up in parallel along with the main bore fixture 21. therefore distortion (deformation) 
arises in the oil ring 20. Moreover, when the oil ring 20 goes up in parallel, oil ring 20a of the maximum upper case 
contacts piece of stopper 48b uniformly, and thereby, oil ring 20a of the maximum upper case becomes without 
being partially pushed into the oil ring 20 of the bottom deeply, and dissociates from the oil ring 20 of the this 
bottom certainly. 

[0025] If oil ring 20a of the maximum upper case changes on the 1st subbore fixture 37 as described above, a 
cylinder 41 carries out compaction actuation, and while the 1st subbore fixture 37 Is accompanied by the 2nd 
subbore fixture 38, It will descend. Since descent is stopped by the main bore fixture 21 at this time, it goes up to 
the upper limit side of the 1 st subbore fixture 37 relatively, and as shown in ** and drawing 4 ** at last, it secedes 
from the upper limit of the 1st subbore fixture 37, self-contraction Is carried out, and oil ring 20a on the 1st subbore 
fixture 37 changes on the 2nd subbore fixture 38. Next, as the 1st subbore fixture 37 shows drawing 5 by 
expanding actuation of a cylinder 41, it returns to a original location, and this is followed, and the 2nd subbore fixture 
38 also goes up. 

[0026] Then, it has a piston 45 in a hand, or handling devices, such as a robot, are given, this Is carried on the 
receptacle side 46 of the 2nd subbore fixture 38, the and the energization force of a spring 44 are resisted, 
and the 2nd subbore fixture 38 is depressed to a piston 45 and one. At this time, oil ring 20a on the 2nd subbore 
fixture 38 Since descent is stopped by the 1 st subbore fixture 27. It goes up to the upper limit side of the 2nd 
subbore fixture 38 relatively. At last As shown in drawing 4 **.'lt secedes from the upper limit of the 2nd 
subbore fixture 38, and self-contraction is carried out, and it inserts In ring groove 45a of a piston 45, and 
attachment of the piston ring to a piston 45 is completed now. 

[0027] Thus, since three steps are made to reduce the piston ring 20 and it attaches to a piston 45, even if it 
Increases the amount of escapes and makes the main bore fixture 21 carry out fitting maintenance in order to 
Increase separating power, causing rocking of 1 time of the amount of contraction during a next door and 
contraction only is lost, and positive attachment by ring groove 45a becomes possible. Moreover, since the rise edge 
of the oil ring 20 is detected in the detecting circuit containing detection stopper 48 grade and he is trying to stop 
the motor 33 of the Oshiage means 27, even if the cumulative error by the variation in the lap cost between piston 
ring 20 is in the main bore fixture 21 at each dimension variation list of the piston ring 20 by which fitting 
maintenance is carried out. it is separable into piece [ every ] authenticity. And since self-contraction of the oil ring 
20 (20a) is carried out using a motion of the subbore fixtures 37 and 38 by making the location of the once 
separated oil ring 20 (20a) into immobilization, it is not necessary to position a piston 45 with high precision 
beforehand like before (refer to drawing 6 ), and the complicated equipment which handles a piston 45 becomes 
unnecessary. Since most outer diameters of the oil ring 20 are restrained with the outer^dlameter restricted fixture 
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34 especially with the gestalt of this operation and he is trying to contact those bores to the main bore fixture 21. 
the oil ring 20 goes up in parallel, and it becomes, without distortion arising in this, and positive attachment by ring 
groove 45a becomes possible also from this field. 

[0028] In addition, with the gestalt of the above-mentioned implementation, although two subbore fixtures 37 and 38 
were arranged in the interior of the main bore fixture 21, the number of these subbore fixtures is arbitrary, and can 
be set to one or three or more. Moreover, although a means to obtain an electric flow was used for the main bore 
fixture 21 with the gestalt of the above-mentioned implementation as a detection means to detect the rise edge of 
the oil ring (piston ring) by which fitting maintenance was carried out, the class of this detection means is arbitrary 
and can use the various sensors of a contact mold and a non-contact mold. 
[0029] 

[Effect of the Invention] As mentioned above, even if it makes the piston ring which makes a wave in the vertical 
direction in order to increase separating power, since the piston ring is made to reduce to a multistage story 
according to [ as explained ] equipment with the group of the ****** piston ring to this invention and it was made 
to attach to a piston extend greatly and makes a bore restricted fixture carry out fitting maintenance, it can attach 
to a piston smoothly, and the utility value has a so-called size. Moreover, when the outer diameter of the piston ring 
is restrained with an outer-diameter restricted fixture, more positive attachment by the piston becomes possible 
conjointly with rocking of the piston ring under contraction which the touch area of the piston ring to a bore 
restricted fixture could control deformation of the piston ring under increase and rise, and described above being 
controlled. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] It is the sectional view showing the whole equipment structure with a group of the **sWe** piston ring in 
this invention. 

[Drawing 2] It is the sectional view expanding and showing the important section of equipment with ****. 
[Drawin g 3] It is the top view showing the union condition of the bore restricted fixture and outer-diameter 
restricted fixture which are used with equipment with 

[QrawiD.g.4] Jt is the mimetic diagram showing order for the point with a group by equipment with **** later on. 
[Drawing 5] It is the mimetic diagram showing order for the point with a group by equipment with **** later on. 
[ Drawin g 6] It is the sectional view showing the whole equipment structure with a group of the conventional piston 
ring. 

[Drawing 7] It is the side elevation which looked at the piston rings which make a wave in the vertical direction, and 
those polymerization conditions from radial. 

[Drawin g 8] It is the side elevation showing the polymerization condition of the piston ring of making a wave in the 
vertical direction. 

[Drawing 9] It is the top view showing the example of fault in the case of attaching the piston ring which makes a 
wave in the vertical direction using conventional equipment with a group. 
[Description of Notations] 

20 Oil Ring Which Makes Wave in the Vertical Direction (Piston Ring) 

21 Bore Restricted Fixture 

22 Base 

26 Grounding Base 

27 Oshiage Means 

28 Rise-and-Fall Plate 

34 Outer-Diameter Restricted Fixture 

35 Miss and it is Slot. 

37 1 St SubBore Restricted Fixture 

38 2nd SubBore Restricted Fixture 
44 Spring 

47 Insulating Spacer 

48 Detection Block 

49 50 Lead wire 
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[Drawing 2] 




[Drawing 3] 
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[Drawing 4] 
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